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Introduction

In July 1992 the total number of oil
and gas production platforms' in the
Gulf of Mexico was 3,852, Not included
in this number were smaller, nonpro-
ducing structures such as well jackets
and caissons. Federal regulations re-
quire removal of all structures within 1
vear after lease termination?. Plastic
explosives are usually the most cost ef-
fective means to remove structures.

The potential impact of underwater
explosives on threatened and endan-
gered marine species has been a seri-
ous concern since 1986. In that year 51
dead sea turtles were found on upper
Texas beaches during mid-March to
mid-April following a series of 22 un-
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ABSTRACT—O0bservers were placed at
offshore sites to monitor and protect sea
turtles during explosive removals of oil and
gas structures in the Gulf of Mexico off Loui-
siana and Texas. Dara collected during
more than 6,500 hwours of monitoring at 106
structure removals in 1992 provided infor-
mation on sea turile distribution, Eighteen
mdividuals were observed including 10 log-
gerheads, 2 leatherbacks, | hawksbill, and
5 unidentified sea turtles. The observation
rate (individuals per monitoring hour) of
sea turtles was about 30 times higher dur-
ing aerial surveys than during day or night
surface surveys.
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derwater explosions to remove offshore
o1l field structures (Klima et al., 1988).
Later that year, NOAA’s National Ma-
rine Fisheries Service (NMFS) and the
Interior Department’s Minerals Man-
agement Service (MMS), the agency re-
sponsible for managing o1l and gas re-
sources 1n Federal waters, held an offi-
cial consultation under Section 7 of the
Endangered Species Act of 1973. As a
result, o1l and gas companies were re-
quired to obtain an MMS permit prior
to using explosives 1n Federal waters.
Included 1n the permit was an Inciden-
tal Take Statement prepared by NMFS
describing requirements to protect sea
turtles 1n the area (Table 1). Among
these requirements was the use of
trained observers to monitor for sea
turtles. Procedures for structure remov-
als 1n state waters were similar except
that permits were obtained from the
U.S. Army Corps of Engineers (COE).

The observer program described in
the Incidental Take Statement began in
March 1987 (Gitschlag and Hale?).
Operating costs for the program were
passed on to o1l and gas companies that
used explosives in their stracture re-
moval operations. This report summa-
rizes the 1992 findings of the NMFS ob-

server program in the Gulf of Mexico
(Fig. 1).

Materials and Methods

The Incidental Take Statement pre-
pared by NMFES under the auspices of
the Endangered Species Act defines re-
quirements designed to prolect sca

* Gitschlag, G. R.. and J. K. Hale. Susceptibility
of sea turtles to underwater explosives at offshore
energy structure removals, Unpubl, manuscr. on
file at NMFS Galveston Laboratory, SEFSC,
Galveston, TX 77351

turtles from the use of underwater ex-
plosives during salvage of otfshore
structures. Key requirements of the In-
cidental Take Statement include use of
quahfied observers to monitor for sea
turtles beginning 48 hours prior to deto-
nations, prohibition of nighttime deto-
nations, 30 minute pre- and post-deto-
nation aerial surveys, diver surveys to
be conducted betore and after detona-
tions 1n cases where a sea turtle is ob-
served, and delaying multiple detona-
tions of explosive charges by at least 0.9
seconds to recduce the maximum pres-
sure gradient generated by the explo-
sion (Table 1).

Observers collected a variety of data
including documentation of date, time,
and duration of all sea turtle and ma-
rine mammal sightings; estimated dis-
tance of sea turtles and marine mam-
mals from the detonation site: duration
of monitoring by day, night, and aerial
survey; estimation of the number of
dead fish floating on the surface after
cach dcteonation; and identification and

Table 1.—Summary of “generic™ incidental take
statement.

1. Qualified ocbservers menitor for sea turtles beginning
48 hours pricr 1o delonations.

2. Thirty minute aerial surveys within ong hour prior to
and after detonation.

5. If sea turtles are observed within 914 meters of the
structure, detonations will be delayed and the aerial
survey repeated.

4. No detonations will occur at night.

b. During salvage-related diving, divers must report sea
turtle and dolphin sightings. If sea turtles are thought
to be resident, pre- and post-delonation diver surveys
must be conducled.

b. Detonation of sequential explosive charges must be
staggered by at least 0.9 seconds 10 minimizs
cumulative eflects of lhe explosions.

7. Avoid use of “scare” charges to frighten away sea turtles
which may actually be attracted to feed on dead marine
life, |

8. Removal company must file a report summarizing the
results.
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Figure 1.—Partitioning of study area into five regional geographic areas {ELA = eastern Louistana,
CLA = central Louisiana, WLA = western Lowsiana, NTX = north Texas, and STX = south Texas).

total length measurements of a samplc of
these dead fish. Two observers working
alternate shifts conducted discontinuous,
round the clock monitoring beginning at
least 48 hours prior to detonation of ex-
plosives. Monitoring often exceeded 48
hours due to delays in salvage operations
and to removals that required multple
detonations extending over several days.

Pre-detonation and post-detonation
acrial surveys covering a 1,600 m ra-
dius around the removal site were con-
ducted by helicopter within 1 hour of a
detonation. Surveys were flown during
daylight hours at altitudes of 150-210
m and speeds of 110-150 km/hour. Two
NMES observers flew the pre-detona-
tion surveys, but only one performed the
post-detonation aerial surveys. The sec-
ond obscrver collected a representative
sample of dead, floating marine life.
When seasonally heavy workloads re-
sulted in only one observer on site, the
single observer worked up to 18 hours
per day performing surface and aerial
surveys. Although the single observer
was unable to perform post-detonation
collection of dead, tloating marine life,
an estimate of the number of dead float-
ing fish was recorded after each deto-
nation. Aerial surveys were not con-
ducted at some structures primarily due
to inclement weather.

Data collected at explosive structure
removals plus four additional plattorms
which were mechanically cut or toppled
by hurricanes, were analyzed using the
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chi-squarc test. Because sightings of
threatened and endangered species of
sea turtles occurred infrequently and
resulted in some cells with no observa-
tions, categories within test parameters
sometimes were combined.

Terminology and
Data Analysis

Some of the terms used in this report
require definition. A sea turtle “sight-
ing” was recorded whenever a sea turtle

was observed. It one sea turtle was ob-
served on two separate occasions or il
two se¢a turtles were observed simulta-
neously, two sightings were recorded.
Each sea turtle observed was counted
as a unique “individual” unless there
was evidence, for example, carapace
size or barnacle pattern, indicating that
the same individual was observed on
multiple occasions. [t could not always
be determined when repetitive sightings
occurred. Consequently, the number of
individual sea turtles shown 1n the tables
and figures represents a maximum value
of the actual number observed.

The distinction was made between
sightings of sea turtles by trained NMFES
personnel and non-NMFS personnel.
Monitoring effort for non-NMFS per-
sonnel was not quantificd. Any obscr-
vation of a sea turtle that was person-
ally witnessed by an NMFS employee
was recorded as an NMFS sighting,
even 1f the sea turtle was 1nitially
pointed out by non-NMFS personnel.
Observation “ratcs” were calculated by
dividing the number of individual sea
turtles by the number of monitoring hours.
However, observation rates calculated by
time of day used frequencies of sea turtle
sightings, not of individual sea turtles, to
determine surface activity patterns.

The loggerhead 1s the most frequently identified sea turtle that occurs at offshore platforms.
Structural members of the platform can be seen in the photo.
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Three categories of visual surveys
were defined: Day, night, and aerial.
Day and might surveys were conducted
from vessels and platforms and collec-
tively were referred to as surface sur-
veys. Aerial surveys were conducted
during daylight hours from helicopters.
Monitoring hours for surface surveys
were determined by summing man—
hours of observations. When calculat-
ing observation rates of sea turtles for
aeral surveys, effort equalled the sum
of tlight times regardless of the num-
ber of people in the helicopter.

Three categories of structure types
were defined. A “platform™ referred to
any multi-pile structure and a “caisson”
to a structure with only a single pile
penetrating the sea floor. The term **cas-
ing stub” referred to a single pile well
conductor or caisson that did not pen-
etrate the surface of the water. To fa-
cilitate analysis by geographic region,
the study area was divided into five re-
gions: Western Louisiana, central Loui-
stana, eastern Louisiana, north Texas,
and south Texas (Fig. 1).

Results

Overview of Explosive
Structure Removals

A total of 106 offshore structure re-
movals were monitored including 77
platforms, 26 caissons, and 3 casing
stubs (Table 2). The majority of remov-
als occurred in relatively shallow wa-
ter, with 42% 1n water < 15 m, 30% in
15-30m, 22% 1n 30-60 m, and 7% 1n
> 60 m (Table 2). Sixty—four percent of
platform removals and 100% of cais-
son removals occurred in water < 30 m
deep. This contrasts with only 33% (1
of 3) of casing stub removals in that
depth zone. The deepest removal was a
platform in 93 m of water.

Table 2.—Frequency of monitored removals by struc-
ture type and water depth.

Casing

Water
depth (m) Platform Caisson stub Total Percent
<15 25 19 0 44 42

15-30 24 7 1 32 30
30-60 21 D 2 23 22
60-90 6 0 0 6 6
90-120 1 0 D i 1

Total rird 26 3

106
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A geyser of water blasts from a piling during the explosive removal of an offshore platform.
Plastic cxplosives are detonated inside the hollow legs of the platform at a depth of 5 m below
the sea floor. The part of the platform standing above water, referred 10 as the deck, has
already been cut with torches and lifted onto a barge (lower right) by a large crane.

Monitoring of structure removals
extended from Breton Scound, Louisi-
ana, westward across the Gulf of Mex-
1co to Mustang Island, Texas. Approxi-
mately 77% of all removals occurred in
central and western Louisiana waters be-
tween Grand Isle in the east and the
Sabine River in the west, Eastern Louisi-
ana and north Texas each had 6% of struc-
ture removals while south Texas had 11%.

Energy and salvage companies usu-
ally scheduled removals during summer
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FFigure 2.—Surface monitoring effort by
depth and geographic arca (NTX = north
Texas, STX = south Texas, ELA = east-
ern Louisiana, WLA = western Louisi-
ana, CLA = central Louisiana).

HOURS

and fall to reduce delays caused by foul
weather. Most (75%) explosive struc-
ture removals occurred from June
through December.

Monitoring Effort

Monitoring effort totaled 6,516 hours
which included 3,729 day, 2,617 night,
and 170 aerial survey hours. Most ef-
fort occurred 1n central and wcstern

Louisiana 1n 0-30 m watcr depths
(Fig. 2, 3).
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Figurc 3.—Aerial monitoring etfort by
depth and geographic arca (NTX = north
Texas, STX = south Texas, EILA = cast-
ern Louisiana, WLA = western Louisi-
ani, CLA = central Louisiana).



Sea Turtle
Observations by Species

NMES personnel recorded 435 sight-
ings of 18 individual sea turtles inclug-
ing 10 loggerhead, Caretta caretta; 2
leatherback, Dermochelys coriacea; 1
hawksbill, Eretmochelys imbricata; and
5 unidentified sea turtles {Table 3).
Combining observations from NMES
and non-NMES personnel yielded a to-
tal ot 61 sea turtle sightings of 27 indi-
vidual sea turtles.

Sea Turtle Observations
by Survey Method

NMES observers recorded 20 sight-
ings ot 6 individual sea turtles during
day surveys, 14 sightings of 4 individu-
als during night surveys, and 11 sight-
ings of 8 individuals during aerial sur-
veys. Although sea turtle observation
rates for day and night monitoring were
similar (0.0016 and 0.0015), the obser-
vation rate for aerial surveys was ap-
proximately thirty times higher (0.0468,
Table 4). Similarly, the frequency of sea
turtle observations collected during day,
night, and aerial surveys was signifi-
cantly different (P<0.0005) from ex-
pected frequencies while that for day

and night observations was not (0.9<P
<(.95, Table 5).

Sea Turtle Observations
by Structure Type

NMEFS personnel reported 38 sight-
ings of 12 individual sea turtles at plat-
form removals, 5 sightings of 5 indi-
viduals at caisson removals, and 2
sightings of 1 individual at casing stub
removals (Table 6). Non-NMEFS per-
sonnel reported an additional 16 sight-
1ngs at plattorm removals. Observation
rates for surface surveys were similar
at platforms and caissons (0.0016

Table 3. —Frequency of sea turtle sightings and indi-
viduals. Observations from both NMFS and non-NMFS
personnel are included in the “Total” column.

Sightings individuals
Speacies NMFS Total NMFS Total
Loggerhead 26 32 10 15
L eatharback 3 3 ”, 2
Hawlkcshill 10 16 1 1
Linknown G 10 ) 9
Total 45 61 18 27
L
g

and 0.0013), although rates for aernal
surveys were seven times higher at cais-
sons than at platforms (0.1477 and
0.0218). The small sample size pre-
cluded statistical analysis. The number
of individual sea turtles observed by
NMFES personnel per structure removal
was (.16 at platforms, 0.19 at caissons,
and 0.33 at casing stubs. Sea turtles
were observed at 209% of the structures
monitored.

Sea turtle activity was especially high
at some structures. Two or more 1ndi-
vidual sea turtles were observed at four
locations, three 1n north Texas and one
in central Louisiana waters. Except for
one caisson, all structures were plat-
torms. One Texas location included a
complex of three platforms. Three of the
removals were 1n water depths of 16—
19 m. and the other was in 49 m.

Sea Turtle Observations
by Water Depth

Thirty-one of 45 total NMFES sight-
ings occurred 1in water depths of 15-60
m. This represented 14 of 18 (78%) 1n-
dividuals (Table 7). Both aerial and sur-
face sea turtle observation rates were
highest for 1 5-30 m depths (0.0787 and
0.0028, respectively, Fig. 4, 5). The
aerial observation rate for less than or
equal to 15 m depths was 0.0615 com-
pared with a surface observation rate of
ZET0.

Depth categories were combined to
facilitate chi-square analysis. There was
no significant difference in the number
of sea turtles observed in 0-30 and >30
m depth zones during surface surveys

(0.9<P<0.95, Table 5).

Sea Turtle
Observations by Month

Sea turtle observation rates obtained
from surface surveys were highest dur-
ing June through October (0.0010-
0.0053, Table 8). No sea turtles were
observed 1n any other month except
March which had a rate (0.0032) com-

Table 4.-—Frequencies of sea turtle sightings and indi-
viduals, monitoring hours, and sea turtle observation
rate by structure type. Ohservations from both NMFS
and non-NMFS personnel are included in the “Total”
rOws.

Casing
Hem Platiorm Caisson  stub Total
Sightings
NMFS 38 5 2 45
Total a4 3 2 61
Individuals
NMFS 12 5 1 18
Tortal 21 5 1 27
Maonitoring hours
Day 3,202 468 29 3,729
Might 2,275 322 20 2,617
Acrial 137 27 6 170
Ohbservation rale’
Day 1.6 2.1 0 1.6
Night 1.8 0 0 1.5
Day & Night 1.6 1.3 0 1.5
Aenal 218 147.7 160.5 46.8

" Individuals/h x 1072,

Tahle 5.—Summary of chi-sguare analysis. The frequency of individual sea turtles was used in all cases except
for time of day where sea turtle sightings were used. Expected values were adjusted fer variations in monitoring

effort in each category.

Parameters tesied Data analyzed No. F Significant
Day, night, & aerial surveys All structures 18 <0.0005 *
Platforms 12 <(.0005 "
Day & night surveys All structures 10 0.0<P<(.95
Depth {0-30C, >30m) Day & night surveys 10 0.9<P<0.95
Time of day
(6 x 4 h periads) Day & night surveys 34 0.2<P<0.1
Time of day
(08001200, 1200-1900) Aerial surveys 12 0.8<P<0.9

Table 6.—Freguency of turtle sightings, individuals, and structure removals by structure type. Observations
from both NMFS and non-NMFS personnel are combined in the “Total” columns.

No. of Sightings Individuals Rate x 1073
Struclure structures
type removed NMFS Total NMFS Total Day Night Aerial
Flatform 77 38 54 12 21 1.56 1.76 21.8
Caisson 28 5 5 5 5 2.14 0 147.7
Casing stub 3 2 L 0 0 160.5
Total 106 45 81 18 27

Muarine Fisheries Review



parable to those obtained during sum-
mer months. Low rates for surface sur-
veys during winter and spring were not
the result of low monitoring effort which
ranged from 186—-680 h/month (Table §).
However, only 25% of structures were re-
moved during January through May.

Observation rates from aerial surveys
were zero for all months except July
(0.1842) and December (0.0909). Aerial
survey effort was as low as 4 hours dur-
ing February.

(0.1002) and western Louisiana (0.0183),
while rates were zero in all other areas
(Table 9). Rates for surface surveys
were highest in north (0.0051) and south
Texas (0.0029). No sea turtles werc ob-
served 1n eastern Louisiana despite the
presence of a loggerhead nesting beach
in the Chandeleur Islands.

Sea turtle Observations
by Distance from
Structure Removals

Estimates of the distance at which sea
turtles were observed from the structure
removal sitc were summartzed for each
survey method (Table 10). Of the sea
turties obscrved during surface surveys,

Sea Turtle Observations
by Geographic Area

Sea turtle observation rates from
aerial surveys were highest in central

Table 7.—Frequency of NMFS sea turtle sightings and individuals by depth and structure type. A dash indicates
no monitoring was conducted. -

Platform Caisson Casing stub Total
Depth {m) Sightings  Individuals Sightings  Individuals Sightings Individuals  Sightings Individuals
0-15 3 2 1 1 4 3
1530 20 5 4 4 0 O 24 3
3060 5 4 2 1 7 5
60-90 10 1 10 1
90--122 0 Q 0 ¢
12 5 5 2 1 45 18

Total 38

[ ST S R - — - —-

Table 8.—Surface and aerial monitoring effort, number of individual sea turtles observed, and observation rate
(individuals per hour x 10-3) by month.

m— - —_————— i ———

tem Jan. Feb. Mar. Apt. May June July Aug.  Sept. Oct. Nov. Dec.
Surface
Monitorng
hours 300 186 313 456 680 375 a57 4398 1180 630 292 405
No. of
individusal
sea turtles 4 0 1 0 0 2 1 2 s 2 0 0
Rate x 102 0.0 0.0 3.2 0.0 0.0 53 1.0 4.0 1.7 2.0 0.0 0.0
Aerial
Manitoring
hours 7 4 8 G 21 10 38 16 32 13 5 11
No. of
individuai
sea turtles D 0 D 0 0 0 7 D Q ] 0 1
Rate x 104 0.0 0.0 0.0 0.0 3.0 0.0 184.2 0.0 Q.0 0.0

HATE (¥10-)

an-12¢

30-60
CERPTH {M)

=15 15-3

=15 15-30 30-60 &J-80
DEPTH {M)
Figurc 5.—Surlace observation rates
(individual sea turtles per hour x 10-) by
depth zone.

Figure 4.—Acrial observation rates
(individual sea turtles per hour x 10™) by
depth zone.
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82% were within about 90 m of the re-
moval structure, while 91% of sea
turtles observed during acrial surveys
were at distances > 90 m.

Sea Turtle Observations
by Time of Day

Surtace observation rates for sea
turtle sightings were calculated for se-
quential 4-hour time periods of the 24-
hour day beginning at midnight. There
was no signilicant difference (0.2<P
<(J.1) 1 the distribution of sightings
during these six time periods (Table 3).
Rates ranged from a low of 0.0014 dur-
ing 00000400 h to a high of G.0092
during 0400-0800 h (Fig. 6).

Observation rates for aerial surveys
were calculated for only two time peri-
ods because surveys were only flown

during daylight hours and sample size
was small. Rates for 0600-1200 hr and

1200-1900 h were 0.0744 and 0.0650,
respectively (Fig. 7). The frequencies
of sea turtle sightings during these time
periods were not significantly different
(0.8<P<(0.9, Table 5).

Explosives Use

A total of 12,620 kg of explosives
was detonated in structure removal op-
erations. Explosives usc was highest
[rom June through October (Fig, 8). The
quantity of explosives used by area and
depth was usually similar to the num-
ber of structures removed (Fig. 9, 10),
Peaks 1n explosives use and structure
removals occurred in western and cen-
tral Louisiana in the 0—-30 m depth zone.
An average of 152 kg of explosives was
used per platform removal, 32 kg per
caisson, and 34 kg per casing stub. In-
jury and mortality of sea turties and
marine mammals due to underwater ex-
plosions was not documented in 1992.

Table 9.—QObservation rate (individual sea turties per
hour x 107%) by geographic area (ELA = eastern Louisi-
ana, CLA = central Louisiana, WLA = western Louisi-
ana, NTX = north Texas, STX = south Texas).

ltemn ELA CLA WLA NTX STX

Acrial
observation
rate 0.0

Surface
observation
rate 0.0 0.9 1.0 5.1 2.9

1002 183 Q.0 0.0




Table 10.—Frequency of individual sea turtles chserved by NMFS personnel by distance from removal structure
and survey method. Totals are not addable because some individuals were observed in multiple distance cat-

egories and survey methods.

Distance {m)

<90 90—-450

450-800 900-1,350 1,350-1.800 =1,800 Total
SLI rue‘}l i —— ————— e e
method No. U No. % MNo. % No, %a MNo. Yo No. %% Mo, U
Surface 9 82 2 18 g 0 §; 0 0 0 0 0 11 100
Aerial 1 g 4 36 b 45 0 0 0 0 1 9 11 100
Fish Kill Exceptions were 1dentified by calculat-

An estimate of the number of fish
killed by explosives during structure
salvage was made using data from dead
tfloating fish. These estimates are biased
and low since they do not account for
dead fish which sank to the sea floor.
Nevertheless, the estimated fish kill was
55,094 on the surface. Of these, ap-
proximately 51,035 were killed during
the removal of platforms, 3,679 at cais-
sons, and 380 at casing stubs. The num-
ber of dead, floating fish per structure
was 729 per platform, 142 per caisson,
and 127 per casing stub. The magnitude
of the estimates for geographic areas
and depths generally corresponded with
peaks in explosives use (Fig. 10, 11).

(R 8.2

RATE (%107

g 0400 00 - DB G800 - 12200 1200 - tEC0 1600 - 2000 2000 - 240D

TitAz OF DAY
Figure 6.—Rate (sightings per monitor-
ing hour x 107*) of sca turtle sightings
from surface surveys by time of day.

ing the ratio of esumated fish kill per
kilogram of explosive. The highest ra-
t1os ranged trom 8.1 to 9.8 for the fol-
lowing categorics in descending order:
South Texas (15-30 m and 45-60 m),
central Louisiana (30—45 m), western
Louisiana (30—45 m), and central Loui-
s1ana (15-30 m). The dominant species
in descending order of abundance in-
cluded Atlantic spadefish, Chaeto-
dipterus faber; red snapper, Lutjaniis
campechanus, vermilion snapper,
Rhomboplites aurorubens; hardhead
catfish, Arius felis;, blue runner, Caranx
fusus; sheepshead, Archosargus proba-

£0 4.4

70

63 [

4an 3

RATE {X10 ™

{E00 - 12030 1200 - 1820
TIME OF DAY

Figure 7.—Rate (sightings per monitor-
ing hour x 107%) of sea turtle sightings
from aerial surveys by time of day {aerial
surveys were only conducted during day-
light hours).
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Figure 8.—Estimated number of dead, floating fish, kilograms of explosives, and structures

removed by month.
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tocephalus; tomtate, Haemulon auro-
[ineatum; and lane snapper, Lutjanus
SYRAZIILS.

Marine Mammals

Although species identification of
marine mammals was frequently impos-
sible, observers reported that the Atlan-
tic bottlenose dolphin, Tursiops trun-
cafus, was clearly the dominant species
1dentified. Determining when repetitive
sightings of the same 1ndividual dol-
phins occurred was often futile. Conse-
quently, the marine mammal data served
primarily as a general index of dolphin
activity at the sea surface in the vicin-
ity of structure removals, and was not
used to estimate population size.

On average, 22 dolphin sightings
were recorded per plattorm removal, 3
per caisson removal, and 4 per casing

25
20
5
= —15
2
LU — 10
L
| F L
-5
LA
AREA
DEFTH (M)
Figure 9.—Number of explosive structure
removals by area (NTX = north Texas,
STX = south Texas, ELA = eastern Loui-
stana, WLA = western Louisiana, CLA =
central Louisiana) and depth, Data includes
four monitored platforms that were re-
moved without explosives.
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Figure 10.—Explosives (kg) use by arca
(NTX =north Texas, STX = south Texas,
ELA = eastern Louisiana, WLA = west-
ern Louisiana, CLLA = central Louisiana)
and depth.
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stub removal. The frequency of dolphin
sightings was highest in western and
central Louisiana, the areas where
monitoring levels were highest (Fig.
12). However, the >60 m depth zone in
western Louisiana had a disproportion-
ately higher trequency of dolphin sight-
ngs n relation to monitoring effort.

Discussion

Differences Between Aerial
and Surface Surveys

The acrial observation rate of sea
turtles was thirty times higher than the
surface rate. This value was three times
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Figure 1].—Estimated number of dead,
[loaung fish by arca (NTX = north Texas,
S§TX = south Texas, ELLA = eastern Loui-
siana, WL A = western Louisiana, CLA =
central Louisiana) and depth.

greater than the previous 6-year aver-
age, which attests to the superiority of
aerial surveys.

Months and areas with high sea turtle
observation rates often varied for aerial
and surtace surveys. The causes of these
differences were not positively identi-
fied but were probably related to small
sample size in part due to sea turtle ob-
servations being infrequent events.

Amount of
Explosives Used

Although the amount of explosives
used in 1992 per caisson and casing stub
was similar to the 6-year average deter-
mined for 198691 (Gitschlag and
Hale?), the weight of explosives used
per platform more than doubled in 1992.
This occurred despite a decrease 1n the
average number of pilings (including
pilings, skirt pilings, conductors, dol-
phin pilings, and tlare pilings) trom 11
to 7 for each platform removal.

Alffinity of Sea
Turtles for Structures

Sea turtles have long been known to
inhabit areas characterized by topo-
graphic relief, such as natural reefs
(Booth and Peters, 1972; Stoneburner,

1982; Witzell, 1982). Oil and gas struc-
tures serve as artificial reefs which have

Dcad fish collected from the sea surface after explosives are detonated frequently include

spadefish and sheepshead as well as red snapper, vermilion snapper, blue runner, and hard-
head catfish.
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been shown to provide habitat for sea
turtles (Gitschlag and Hale?). Another
factor that may attract sea turtles to off-
shore structures is artificial lighting
which can serve as a visual cue and a
means to aggregate food 1tems such as
crabs. Operational platforms, as op-
posed to caissons, are well lit and can
e seen at distances >10 km. Regard-
less of structure type, artificial lighting
at removal operations 1s provided by sal-
vage vessels which range 1n size from
about 30 to 200 m 1n length. The pres-
ence of salvage vessels alters the habi-
tat at the removal site and may influ-
ence sea turtle distribution.

Explosive Structure
Removals and
Sea Turtle Mortality

With an estimated 1,000 structures or
more planned for removal between
1990 and 2000 (National Research
Council Marine Board, 1985) it 1s ap-
propriate to assess the contribution of
underwater explosives to sea turtle mor-
tality. The usc of underwater explosives
in structure removals can kill and in-
jure sea turtles (Klima et al., 1988;
Gitschlag and Hale’). However, our
ability to document and mitigate these
impacts is limited. Monitoring the
water’s surtace for sea turtles 15 not
100% effective. Once observed, there
1s currently no practical and efficient
means of removing a sea turtle from the
area impacted by explosives. Although
divers have had some success in cap-
turing sea turtles, this procedure 1s Iim-
ited to animals resting or sleeping be-
ncath platforms.

While acknowledging the above limi-
tations, 1t 1s clear that the relative con-
tribution of underwater explosives 10 sea
turtle mortality pales tn comparison to
other sources. The number ot docu-
mented sea turtles impacted by explo-
sives was only two during 1986-91
(Gitschlag and Hale, 1993) and zero in
1992. Five additional sea turtles were
captured prior to detonation of explo-
sives and saved from possible injury or
death. These numbers are extremely
small compared to the more than 11,000
sea turtles estimated to have been killed
in shrimp trawls prior to the use of
Turtle Excluder Devices (Henwood and



Stuntz, 1987). Other leading sources of
sea turtle mortality in addition to cap-
ture in fishing gear include degradation
of nesting habitat and poaching (Hen-
wood and Stuntz, 1987; Federal Regis-
ter, 1987; Magnuson et al., 1990; Red-
foot et al., 1990; Ehrhart et al., 1990:
Broadwell, 1991; Donnelly, 1991; Irvin,
1991; LeButt and Haverfield, 1991).

Although the number ot documented
sea turtles that have been directly saved
from injury or death i1s small, the ob-
server program has provided other ben-
efits. When sea turtle activity was es-
pecially high, stringent requirements
were placed on energy companies
which resulted in a change from explo-
sive to harmless mechanical removal tech-
niques. Prior to the observer program
there was no restriction on the amount of
explosives used per detonation. In most
cases, explosive weight 1s now limited to
23 kg. Oil and gas companies are more
aware of the potential impacts of explo-
sives on sea turtles. On a few occasions
energy companies voluntarily used me-
chanical techniques, but explosives will
remain the preferred removal method as
long as 1t is the most economical.

Conclusions

Sea turtles were observed at 20% of
the structures monitored. Aenal surveys
were thirty times more effective than
surface surveys in detecting the pres-
ence of sea turtles. Dolphins occurred

much more frequently than sea turtles
at structure removals. Fish mortalities
were highest for Atlantic spadefish, red
snapper, and vermilion snapper.
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